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ABSTRACT

This study was conducted in order to evaluate the potential of different plant extracts
(guava  Psidiumguajava, annatto Bixaorellana, red sage Lantana camara and
jambolanSyzygiumcumini) against Trichodinaspp. of Nile tilapia fingerlings.Initial parasite
abundance and prevalence was compared after two-day treatment using a commercial anti-
parasitic drug and plant extracts (50 mg/L). Percent prevalences of Trichodina spp. in the gills,
skin and fins remained very high (93.30 to 100.00%) after two days treatment. Extracts from
annatto (128.1£97.8), red sage (178.4+209.5), guava (52.3+75.9) and jambolan (56.1+£71.7), and
the commercial anti-parasitic drug (163.7£101.5) were significantly effective in reducing the
abundance of Trichodina spp. in the gills of Nile tilapia fingerlings as compared to the initial
abundance(215.2+190.1). Except jambolan (26.9434.8), plant extracts from guava (9.3£10.1),
annatto (16.2+12.3) and red sage (16.8+21.4) were also found effective in decreasing the initial
abundance (25.7421.9) of skin and fins Trichodina spp. Commercial anti-parasitic drug was not
successful in controlling the parasite in the skin and fins of tilapia fingerlings.
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INTRODUCTION

Tilapias (Oreochromisspp.) are hailed
as the culture species of the 21%century [1].
In the Philippines, tilapia is considered as
one of the major fishery products [1]. It has
been reported that the Philippine tilapia
production from aquaculture had an average
0f 2,256,000 MT [2].

Parasitic infestation of cultured fishes
in tropical and subtropical countries
represents a serious problem for aquaculture
[3]. Heavy infestation of these parasites
cause reduced growth rate and mortality if
not treated properly, thus results in great
economic loss [4]. Occurrence of fish kills
can be related to changes in parasite density
and community composition [5]. Tissue
damage is relative to the rate of parasite
infestation [5].

Although Nile tilapia (O. niloticus)
has been reported to have a relatively higher
resistance to parasitic diseases than other
common cultured freshwater fish, especially
at optimum temperatures, the fingerlings and
young fishes are most susceptible to
infestations under stressful conditions [6].
The most common parasites recorded in
tilapias are species of Trichodina[7].

Trichodinaspecies are considered

pathogenic to both wild and cultured fishes.

This parasite is identifiable by its saucer

shape, presence of hair-like projections in its
body and rapid gliding movement [8]. This
protozoan parasite has been reported to cause
serious mortality in wild and farmed reared
tilapia in both hatcheries and rearing
facilities [9].

Parasite-infested fishes may show
injuries on the skin and gills, and these
injuries may become sites for secondary
infection commonly caused by bacteria,
fungi or protozoa [10]. In order to address
parasitic problems in intensive culture
system, several devices such as clarifier and
biofilter are used [11].

Most of the medicinal plants locally
available have secondary metabolites which
include alkaloids, phytosteroids, saponins,
triterpenoids,  proteins,  tannins  and
flavonoids responsible for their anti-parasitic
activity [12].The therapeutic preparations
from these plants are cheap and cost effective
[13].

The general objective of this study
was to evaluate the potential of different
plant extracts against 7Trichodinaspp. of Nile
tilapia fingerlings.

MATERIALS AND METHODS
Collection of Samples
leaves of

Young guava

(Psidiumguajava), annatto (Bixaorellana),
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red sage (Lantana camara) and jambolan
(Syzygiumcumini) were collected in Science
City of Muifioz, Nueva Ecija. Meanwhile,
Nile tilapia fingerlings infested with
Trichodina spp. were obtained from a private
hatcherylocated in the same area.
Preparation of Ethanolic Extract

Leaves of the plant samples were sun-
dried for 1 hour and air dried for 2 to 3 weeks
depending on the moisture content of the
plant samples. The dried leaves were cut into
smaller pieces, powdered and stored in
plastic containers until ready for use.
Twenty-five grams (25 g) of the powdered
leaves were soaked in 70 mL ethanol and 30
mL distilled water for 48 hours at room
temperature to give a concentration of 833
mg/mL. The resulting mixture was filtered
using filter paper and the filtrate was
concentrated in a water bath. The resulting
residue was diluted in distilled water to give
the desired doses of 25, 50, 100, 200 and 300
mg/mL [14].
Bioassay

The toxicity of the plant extracts at
various dosages (25, 50, 100, 200 and 300
mg/L) was evaluated first. Plastic containers
were filled with 3.5 L of tap water. The plant
extract was added at a ratio of 1 mL extract:
1 L tap water. Each container was stocked

with 35 pre-conditioned tilapia fingerlings

(size 24). Fish mortality was recorded after
48 hours. Plant extracts of higher
concentration with less than 25% mortality
were used in the anti-parasitic experiment.
Anti-Parasitic Experiment

Fifty pieces of naturally-infected
tilapia fingerlings (size 24) were stocked in 6
L capacity circular plastic containers [15].
The study employed positive and negative
control, C (+) = commercial anti-parasitic
drug (Trichlorfoan as active ingredient) and
C (-) = tap water only. Plant extracts served
as the treatments. The concentration of the
plant extracts was based on the bioassay
result. Each control and treatment was
replicated thrice. The fish was fed with fry
mashfollowing the recommended feeding
guide for tilapia fingerlings of the Freshwater
Aquaculture Center -Central Luzon State
University (CF-CLSU).
Data Gathered

Initial counting of Trichodina spp. in
tilapia fingerlings was done one day before
the anti-parasitic experiment. The final
counting was executed two days after the
anti-parasitic experiment. Smears of gills,
skin and fins were made and examined under
the light microscope for the presence of
Trichodina spp. The parasite was identified
using the keys of Kabata (1985). Abundance

and prevalence (%) of Trichodina spp. was
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estimated following the formulae proposed

by Margolis ef al. (1982) as follows [16]:

Abundance of parasite = number of parasite counted
number of fish host examined

Prevalence of parasite = number of fish host with parasite x 100

number of fish host examined

Statistical Analysis

Significant  differences in  the
abundance of Trichodina spp. during initial
count and after the two-day treatment were
analyzed using One-Way Analysis of
Variance.
RESULTS AND DISCUSSION
Bioassay

In general, percent mortality of
fingerlings increases with increasing extract
concentration. Tilapia fingerlings can only
tolerate the 25 and 50 mg/L extract
concentrations. Higher extract concentrations
(100, 200 and 300 mg/L) already resulted to
98 to 100% mortalities (Table 1).
Concentration of 50 mg/L was used for the
anti-parasitic experiment.
Anti-Parasitic Experiment

Although, the  prevalence of
Trichodina spp. in the gills, skin and fins
remained very high (93.30 to 100.00%) after
two days treatment, it was evident that the
four plant extracts had potentials in reducing

the abundance of the parasite. Abundance of

Trichodinaspp. in the gills of untreated

tilapia fingerlings (C-) remained high and
was still comparable with the initial parasite
count. The effectiveness of commercial anti-
parasitic drug(C+)in reducing the abundance
of Trichodina spp. in the gills was
comparable to annatto (T2) and red sage
(T3). Extracts from guava (T1) and jambolan
(T4) were considered to be the most effective
against gills Trichodina spp. because it
recorded the lowest parasite abundances.
Meanwhile, except jambolan (T4), plant
extracts from guava (T1), annatto (T2) and
red sage (T3) were also found effective in
controlling skin and fins Trichodina spp.
Commercial anti-parasitic drug (C+) was not
successful in reducing the parasite in the skin
and fins of tilapia fingerlings (Table 2).
Natural molecules present in plants
are important in medicine not only in their
pharmaceutical or chemotherapeutic effects
but also in their role as a base molecule for
the production of synthetic drugs [17].
Terpenes, phenolic compounds and nitrogen
containing compounds are the three major

secondary metabolites present in plants [18].

IJBPAS, September, 2018, 7(9)

1761



Alvin T. Reyes” And Chris Q. Calawen

Research Article

Terpenes are found to be toxic to herbivores

and probably to parasites. Phenolic
compound such as tannins and flavonoids
present in guava possess toxin which are
found to be anti-microbial, insecticidal and
anti-estrogenic [18]. Some flavonoids in
guava can kill many bacterial strains, reduce
important viral enzymes, like reverse
transcriptase and protease, and kill some
pathogenic protozoans [19]. Saponin which
is also an active compound in guava and
annatto can cause intercalation in the cell
membranes of parasite due to its hydrophobic
action resulting to formation of pores.
Nitrogen containing compounds include
alkaloids, cyanogenic glycosides,
glucosinolates and non-protein amino acids.
Alkaloids are present in acacia and jambolan,
and this active compound act as stimulant,
anesthetic and analgesic at lower doses but
poisoning agents at high doses. Alkaloids
also show nematocidal activity on migrating
larvae in host’s tissues [20]. Cyanogenic
glycoside found in jambolan releases

hydrogen cyanide while glucosinolates
release volatile toxins which are toxic to
animals [18]. Essential oils or some of their
constituents are effective against a large

variety of organisms including bacteria,

fungi, viruses, protozoa as well as metazoan
parasites [21]. Condensed tannins which are
present in acacia are found to be effective in
reduction of worm burden, hatching of eggs
and fecal age count [22, 23]. The active
component of red sage is called latadenes.
Extracts from the leaves of red sage were
studied for its anti-helminthic activity against
Pheretima posthuma [24].

Phytochemicals in plants are found to
be effective against parasites because it
hampered the parasite’s energy metabolism.
Also, the central targets of these
phytochemicals are the DNA (intercalation,
integrity,

alkylation), membrane

microtubules and neuronal signal
transduction of the parasites. Phytochemicals
from plants also interfere the energy
generation of parasites by uncoupling
oxidative  phosphorylation, consequently
leading to depletion of parasite energy (ATP)
[25].

Plants contain anti-oxidant that
improves physiological condition of fish
which may result to stronger immunity.
Consumption of such bioactive plants had the
beneficial effects on the host physiology and
the ability to maintain homeostasis under

parasitic challenge [26].
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Table 1: Mean mortality (%) of tilapia fingerlings exposed to ethanolic leaf extract at various concentrations (T1 = guava,
T2 = annatto, T3 = red sage, T4 = jambolan; A = 25 mg/L, B =50 mg/L, C =100 mg/l, D = 200 mg/L, E = 300 mg/L).

Mean Mean
Treatment Mortality Treatment Mortality
T1A 3.81+4.36 T3A 10.48+11.55
T1B 16.19+4.36 T3B 24.76+8.73
T1C 100.00+0.00 T3C 98.10+3.30
T1D 100.00+0.00 T3D 100.00+0.00
T1E 100.00+0.00 T3E 100.00+0.00
T2A 11.43+£11.43 T4A 8.57+4.95
T2B 22.86+10.30 T4B 14.29+2.86
T2C 100.00+0.00 T4C 100.00+0.00
T2D 100.00+0.00 T4D 100.00+0.00
T2E 100.00+0.00 T4E 100.00+0.00

Table 2: Comparison of mean abundance (parasite/fish) and prevalence (%) of Trichodinaspp. in the gills, skin and fins of
Nile tilapia fingerlings after two days treatment in commercial anti-parasitic drug (Trichlorfoan) and various plant
extracts (C+ = commercial anti-parasitic drug; C- = tap water; T1 = guava; T2 = annatto; T3 = red sage; T4 = jambolan).

Gills Skin and Fins
Abundance Prevalence Abundance Prevalence
Initial Count 215.24190.1* 100.0 25.7+21.9° 98.9:+1.7

Positive Control (C+) 163.7+101.5" 100.0 33.2+30.2° 100.0+0.0

Negative Control (C-) 202.8+134.0* 100.0 23.7+15.5" 100.0+0.0

T1 52.3+75.9° 93.3 9.3+10.1° 100.0+0.0

T2 128.1£97.8" 100.0 16.2+12.3° 100.0+0.0

T3 178.4+209.5" 100.0 16.8+21.4° 93.3+11.5

T4 56.1+71.7° 100.0 26.9+34.8" 93.3+11.5
CONCLUSION guava, annatto and red sage extracts.
Nowadays, multiple anti-parasitic Commercial anti-parasitic drug was not

commercial drugs have been developed due
to indiscriminate number of parasites that
causes problems and loses in aquaculture
[27]. However, these commercial drugs are
costly and sometimes cause adverse effects
in fish.

Results from this study revealed that
extracts from annatto, red sage, guava and
jambolan were effective in reducing the
abundance of Trichodina spp. in the gills of
tilapia fingerlings. Trichodina spp. count in

skin and fins was also controlled upon using

successful in decreasing skin and fins
Trichodina spp.
ACKNOWLEDGEMENT

The authors expressed their profound
gratitude to Mr. Arren Christian M. de Guia
and to their brothers/sisters in Alpha Sigma
Phi-Delta Iota Chapter for making this study
possible.
REFERENCES

[1] Fitzsimmons, K., Matinez-GarciaR.
and Gonzals-Alanis P. 2011. Why is

tilapia becoming the most important

IJBPAS, September, 2018, 7(9)

1763



Alvin T. Reyes” And Chris Q. Calawen

Research Article

food in the planet? p. 8-16. In:
Liping, L. and K. Fitzsimmons (Eds.).
Better science, better fish, better life.
Proceedings of the 9"International
Symposium on Tilapia in
Aquaculture. Shanghai, China. 407 p.

[2] Bureau of Agricultural Statistics,
Department of Agriculture. 2010.
Selected statistics on agriculture. 28
p.

[3] Roberts, R.J. 1978. Fish pathology.
Bailliere Tindall. London. pp264.

[4] Snieszko, S.F. and Axelrod R. 1971.
Diseases of fishes. T.F.H.
Publications, Inc., Ltd. p. 238.

[5] Iwanowicz, D.D. 2011. Overview on
the effect of parasites on fish health.
Retrieved on May 01, 2012
http://www.lsc.usgs.gov/files/D%201
wanowicz%202011.pdf.

[6] Amoako, M. 2006. Infestation of
ectoparasites on  Nile tilapia
(Oreochromis niloticus) in
aquaculture production in the Ashanti
region, Ghana. Department of Marine
and Freshwater Biology. pp. 1-31.

[7] Popma, T. and Masser M. 1999.
Tilapia: Life history and biology.
Southern  Regional  Aquaculture
Center Publication. Stoneville,

Mississippi, USA. 12 p.

[8] Durborow, R.M. 2003. Protozoan
parasites. Southern Regional
Aquaculture Center (SRAC).SRAC
Publication No. 4701.Aquaculture
Program, Kentucky State University.
Kentucky, USA. 8 p.

[9] Nguenga, D. 1988. A note on
infestation of Oreochromis niloticus
with Trichodina sp. and Dactylo
gyrus sp. p. 117-119.In: Pullin,
R.S.V., Bhukaswan, T., Tonguthai, K.
and Maclean, J.L. (eds.). Proceedings
of the 2™International Symposium on
Tilapia in Aquaculture. ICLARM
Proceedings No. 15.Department of
Fisheries, Bangkok, Thailand, and
ICLARM, Manila, Philippines.611 p.

[10] Erhan, S. 2009. Monogenean
parasites on the gills of some fish
species from Lakes Sapanca and
Durusu, Turkey. Journal of Fisheries
and Aquatic Sciences, 26(4): 247-
251.

[11] Rakocy, J.E., Bailey D.S., Martin
J.M. and Shultz C.R. 2000. Tilapia
production systems for the lesser
antilles and other resource-limited
tropical areas. p. 651-662. In:
Fitzsimmons, K. and Filho, J.C.
(eds.). Tilapia Aquaculture in the
21st Century. Proceedings from the

IJBPAS, September, 2018, 7(9)

1764



Alvin T. Reyes” And Chris Q. Calawen Research Article
5"International Symposium  on wastewater. Twelfth Edition.
Tilapia Aquaculture. September 3-7, American Public Health

[12]

[13]

[14]

[15]

2000. Rio de Janeiro, Brazil. 682 p.

Soni, H., SharmaS., PatelS.S.,
MishraK. and Shinghai A.K. 2011.
phyto-
screening and HPLC analysis of

Preliminary chemical
flavonoids from methanolic extract
of leaves of Annona squamosa.
International Research Journal of
Pharmacy, 2(5): 242-246.

George, V., Sabulal B. and Anil J.J.
2010. Etnomedicinal plants in
parasitic infections. p. 53-116. In:
Chattopadway, D. (Ed.).
Etnomedicine: A  source  of
complementary therapeutics.
Research Signpost. Kerala India.
63p.

Adesokan, A.A., Akanji M.A. and
Yakubum T. 2007. Antibacterial
potentials of aqueous extract of
Enantia  chlorantha stem bark.
Journal of

6(22):2502-2505.

Biotechnology,

American Public Health Association
(APHA), American Water Work
Association (AWWA) and Water
Pollution Control Federation
(WPCF). 1965. Standard methods

for the examination of water and

[16]

[17]

[18]

[19]

Association, Inc. 1740 Broadway,
New York, N.Y. 10019. p. 545-562.
Margolis, L., Esch G.W., Holmes
J.C. and Schod G.A. 1982. The use
of ecological terms in parasitology.
J. Parasit., 68:131-133.

Ameyaw, Y. and Duker-Eshun G.
2009. The alkaloid contents of the
ethno-plant  species  of  three
antimalarial medicinal plant species
in the Eastern Region of Ghana.
Sadguro  Publications.
India. 7: 48-58.

Lai E. 2008. Plant physiology-

Udapor,

chapter 13: Secondary metabolites
and plant defense. Retrieved from
http://www.dls.ym.edu.tw/s46/(04-
21-2008)Ch13.pdf on February 22,
2013. 46p.
Havsteen, BH. 2002 The
biochemistry and medical
significance of the flavonoids.

British  Journal of  Nutrition.

Retrieved from http://www.
scribd.com/doc/28638165/Thebioch
emistry-and-medical-significanceof-
the-flavonoids

2013.

on February 22,

IJBPAS, September, 2018, 7(9)

1765



Alvin T. Reyes” And Chris Q. Calawen

Research Article

[20]

[21]

[22]

[23]

Satou T, Akao K., Matsuhashi N.,
Koike R., Fuyjita K., and Nikaido T.
2002. Inhibitory  effect  of
isoquinoline alkaloids on movement
of  second-stage larvae of
Toxocaracanis. Biology Pharmacy
Bulletin, 25:1651-1654.

Bakkali F, Averbeck S., Averbeck
D. and Idaomar M. 2008. Biological
effects of essential oils - a review.
Food and Chemical Toxicology,
46:446-475.Retrieved from
http://www.sciencedirect.com/scien
ce/article/pii/S0278691507004541#
on February 22, 2013.

Akkari, H, Darghouth M.A. and Ben
Salem H. 2008. Preliminary
investigations of the anti-nematode
activity of Acacia cyanophylla
Lindl: excretion of gastrointestinal
nematode eggs in lambs browsing 4.
cyanophylla with and without PEG
or grazing native grass. Small
Ruminant Research, 74:78-83.
Kahiya C, Mukaratirwa S. and
ThamsborgS.M. 2003. Effects of

Acacia nilotica and Acacia karoo

[24]

[25]

[26]

[27]

http://www.sciencedirect.com/scien
ce/article/pii/S03044017030021390
n February 22, 2013.

Jitendra, P., Kumar G.S,,
Deviprasad S.P., Deepika S. and
Qureshi M.S. 2011. Phytochemical
and antihelmentic evaluation of
Lantana camara (L.) var. aculeate
leaves against Pheretima posthoma.
Journal of Global Trends and
Pharmaceutical Sciences, 2(10):11-
20.

Martin, R.J. 1997. Modes of action
of anthelmintic drugs. Veterinary
Journal, 154:11-34.  Retrieved
fromhttp://xa.yimg.com/kq/groups/1
9740731/1990805088/name/MARTI
N+AH.pdf on February 22, 2013.
Chakraboty, S.B. and Hancz C.
2011.  Application of phyto-
chemicals as immune-stimulantanti-
pathogenic and anti-stress agents in
finfish  culture. = Reviews in
Aquaculture. Blackwell Publishing
Asia Pty Ldt.

Athanassopoulou, F., Pappas LS.

and Bitchava K. 2009. An overview

diet on Haemonchus contortus of the treatments for parasitic
infection in goats. Veterinary diseases in Mediterranean
Parasitol., 46: 446-475. Retrieved aquaculture. Options Médi-
from terranéenes, 86: 65-83.

1766

IJBPAS, September, 2018, 7(9)



